•ORIGINAL RESEARCH ARTICLE• Background: In the last decade, olanzapine became widely used in mental health service worldwide even after being criticized for its metabolic side effects. Patients with schizophrenia on olanzapine were usually found to stay on their medications longer than the other second-generation antipsychotics (SGAs) except clozapine. The reason for this is unknown. objective: This prospective study compared the influences of olanzapine and other SGAs except clozapine on improving insight and medication discontinuation rate in schizophrenia. Methods: A total of 148 patients with schizophrenia medically indicated for initiation of treatment with olanzapine or other SGAs were evaluated for symptoms, insight, attitudes toward medication, side effects, body weight and fasting lipid and glucose parameters at admission and before discharge, and follow-up calls one-year after discharge documented whether they were regularly taking prescribed psychotropic medication or not. Results: After an average of 72.8 days of inpatient treatment, the olanzapine and other SGAs group exhibited similar levels of symptom improvement with an average reduction of 28.7 in the Positive and Negative Syndrome Scale (PANSS) total score. The Olanzapine group exhibited better improvement in insight assessed using the G12 item of PANSS and Insight and Treatment Attitudes Questionnaire (ITAQ), more metabolic side effects indexed with total cholesterol, triglycerides levels and weight gain, and a lower medication discontinuation rate than the other SGAs group. Conclusion: Although general symptom improvement was similar, olanzapine significantly improved insight and presented less medication discontinuation compared to other SGAs, which might partially explain why patients on olanzapine stayed longer on their medications.
Introduction
Market approval of olanzapine was issued by both the American Food and Drug Administration (FDA) and the European Medicines Agency (EMA) in 1996. In the last decade, olanzapine became widely used in mental health service worldwide even after being criticized for its metabolic side effects. Newest data in the United States (US) reported that olanzapine accounted for 17% of prescriptions for antipsychotic monotherapy in the treatment of first episode schizophrenia. [1] In China, the third national survey on the use of psychotropic medications revealed that olanzapine was one of the most commonly used antipsychotic drugs, prescribed for 15.1% of inpatients with schizophrenia nationwide. [2] The Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) study, the largest randomized clinical trial for schizophrenia sponsored by the US government to evaluate efficacy of different second generation antipsychotics (SGAs) and first generation antipsychotics (FGAs), revealed that olanzapine was the most effective one in terms of the study primary outcome which is the time to the discontinuation of treatment for any cause. [3] While in the multiple secondary analysis, olanzapine did not exhibit better benefits compared to other SGAs in terms of clinical symptoms, quality of life, family burden, instead olanzapine was found to be associated with more metabolic side effects. [4, 5] The following open randomized clinical trial involved 50 sites in 14 counties and again found that although symptom reduction was virtually the same, olanzapine showed superiority in the primary study outcome of all cause treatment discontinuation. [6] A recent meta-analysis compared the effectiveness of olanzapine and other antipsychotics in schizophrenia treatment with definition of effectiveness as time to all-cause medication discontinuation and found that olanzapine appeared to be more effective in both observational studies and randomized clinical trials. [7, 8] The reason why patients on olanzapine stayed on their medications longer is still elusive. It was suggested that poor response/symptom worsening was the primary reason for discontinuation. [7] Multiple clinical trials including CATIE have shown that olanzapine did not exhibit clear superiority in symptom reduction. [4, 6, 9] The study of schizophrenia in different cultures has revealed that 50-80% of patients with acute or chronic schizophrenia partially or totally lacked insight into their mental disorder. [10] Extensive studies have found that poor insight in schizophrenia was associated with poor medication compliance [11] [12] [13] [14] [15] and higher risk of relapse and readmission [16, 17] while good insight was closely correlated with better treatment compliance. [18] [19] [20] Poor insight in schizophrenia has been considered the primary cause of treatment noncompliance [21] and one of the major treatment compliance issues was drug discontinuation, which has been reported in a previous study.
[ 22] Negative attitudes towards medication were shown to predict discontinuation of initiated treatment in a subsample of 228 patients who participated in the European First-Episode Schizophrenia Trial (EUFEST). [20] Poor insight and attitudes toward medication might cause many individuals with schizophrenia to refuse to be admitted when in need of hospitalization and to discontinue their prescribed medications. Therefore, it was presumed that better improvement in insight and more positive attitude towards medications might help the patients stay longer with their medications with less drug discontinuation.
Previous studies focused more on the correlates and consequences of poor insight, and only a few studies evaluated the potential differences of the therapeutic effectiveness in insight among different antipsychotics in patients with schizophrenia.
[21] Thus it is not well documented if different antipsychotics showed different therapeutic effectiveness in insight improvement, and the potential correlations between insight and the medication discontinuation rate among different antipsychotics (especially why patients on olanzapine stayed longer on their medication). Thus, in this prospective observational study, we compared the general symptom control, insight, attitude towards medication, metabolic side effects and the one-year medication discontinuation rate of olanzapine and other SGAs in a sample of patients with schizophrenia in a large psychiatric hospital in China to evaluate the therapeutic effectiveness of olanzapine and other SGAs except clozapine on insight, which may help us further understand why patients on olanzapine stayed on their medications longer.
Methods

Patients, study settings and time
This prospective naturalistic observational study was conducted in the affiliated brain hospital of Guangzhou Medical University, the first psychiatric hospital in China (established in 1898), with 1600 psychiatric beds.
Patient enrollment was between July 2012 and June 2013. All participants were not randomly assigned to one of the two treatment groups, and the choices of prescribing which antipsychotics were dependent on the treating psychiatrist's decision, consistent with a "real world" design. All patients began antipsychotic treatment on the day of admission or the next day.
Preliminary diagnoses were established by two senior psychiatrists within one week of admission and the inter-rater reliability was good (Cronbach's α= 0.89). The final diagnoses were based on the Tenth Edition of the International Classification of Diseases (ICD-10) and were independently established by the study personnel, including review of all available information (including psychiatric and general medical records) along with one or more interviews with the participant. Any diagnostic uncertainties were resolved via discussion with one of the senior clinicians in the research group. The study inclusion criteria were as follows: confirmed diagnosis of schizophrenia, age 18-60 years, clinical decision that oral SGAs were appropriate, adequate decision-making capacity and provision for written informed consent. Subjects were excluded if they had been administered first-generation antipsychotics, clozapine or electroconvulsive therapy during this hospitalization. Other exclusionary conditions included co-morbid substance abuse, current significant medical illness, organic brain syndrome, or any history of diabetes, hyperlipidemia, hepatic insufficiency, acute systemic infection, cardiovascular disorder and other severe physical ailments. The study was approved by the hospital ethics committee and all participants provided written informed consent.
A total of 334 consecutive inpatients with schizophrenia were enrolled in the study. 186 subjects were excluded due to not meeting the inclusion criteria. 148 subjects who were prescribed with olanzapine monotherapy or other SGAs were included in the final analysis. The inclusion and exclusion of patients is shown in Figure 1 . Altogether, 62 (41.9%) patients were prescribed with olanzapine, 86 (58.1%) patients were prescribed with other SGAs except clozapine and olanzapine, including 32 with risperidone, 11 with quetiapine, 5 with ziprasidone, 12 with others and 26 with co-prescription of two different atypical antipsychotics. Other co-medication, including benzodiazepines, valproate, and antidepressants were not limited in this study.
Measures
All patients underwent blood collection, body weight measurements and clinical assessment at two different time points, i.e. one week within admission and one One year after discharge, all patients were contacted by phone and inquiry was made into their current pattern of medication treatment to determine whether patients had discontinued their medication in the previous year and were no longer taking the prescribed medication. 58 in the olanzapine group and 80 in the other SGAs group were followed-up oneyear after the discharge successfully, and data from 10 subjects were missing: 6 due to the wrong telephone number, 4 due to refusal.
Assessment of metabolic effects
At admission, a medical history was collected and a physical examination was performed. Body weight was measured. Blood samples (4 mL) were drawn after 8-12 hours of overnight fasting for the measurement of total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL), and low-density lipoprotein (LDL) cholesterol and fasting plasma glucose, glycosylated serum protein (GSP), and betahydroxybutyric acid (β-OHB) levels. Plasma glucose was measured using the glucose oxidase-peroxidase method, TG by standard enzymatic procedures, and TC, LDL, HDL cholesterol by direct assay method. Sample collection, processing and assay analysis were handled by staff from the hospital clinical laboratory department.
Clinical measures
Two psychiatrists with at least 5 years of clinical experience, who were blind to the study aims and medication status, were responsible for the symptom assessments with the Positive and Negative Syndrome Scale (PANSS), insight assessment with the Insight and Treatment Attitudes Questionnaire (ITAQ) and measure of side effects with the Treatment Emergent Symptoms Scale (TESS). The same rater followed the patients across the duration of the study at the time of admission and discharge from the hospital.
Clinical symptoms were assessed using the PANSS, which ranged from 30 to 210, with higher scores indicating more severe symptoms. [23] It included three sub-scales: positive, negative and general psychopathology symptoms. The Chinese translation of the PANSS has been previously validated using the back translation method. [24] Before patient enrollment, all the raters in this study were systematically trained by an internationally registered PANSS trainer from Peking Medical University. The inter-rater reliability of the clinical rating instruments was conducted on 20 patients with symptomatic schizophrenia. Assessment of inter-rater reliability for raters in this study was in the excellent to good range for all the scales used, with intra-class correlations ranging from 0.90 to 0.96.
Insight was assessed using the ITAQ which included 11 questions: five assessing the first dimension of insight, awareness of mental disorder (first 5 questions, ITAQ 1), and six assessing the second dimension of insight, awareness of the need for treatment (last 6 questions, ITAQ 2). Responses to each question are scored as 0 = no insight, 1 = partial insight, and 2 = good insight, giving a possible range between 0 and 22. The Chinese translation of the ITAQ has also been previously validated by the back translation method [25] and was widely used in China as well.
Therapeutic side effects were assessed using the TESS, which consisted of 34 items including symptoms and laboratory tests, with each item rating from 0-4 (higher scores indicating more serious therapeutic side effects). These 34 specific side effects were classified into 6 groups: toxic symptoms, abnormal tests, nervous system, vegetative nervous system, cardiovascular and others (including skin allergy, weight gain, weight reduction, anorexia, headache and tardive dyskinesia).
Attitudes toward medication were assessed by the Drug Attitude Inventory (DAI), [26] a 10 item true-false scale, on which higher numbers indicated more positive views toward medication. The instrument focused on unpleasant and negative subjective responses that were common adverse effects of antipsychotic medications. The Chinese translation of the DAI has also been previously validated by the back translation method. [27] 
Statistical analysis
Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS), version 17.0. Differences between the two groups in terms of sociodemographic and clinical characteristics were compared with independent two samples t-tests for continuous variables and Chi-square tests for categorical variables. Repeated measures analysis of variance was used to compare the changes of PANSS, ITAQ, DAI, TESS scores and serum lipids, fasting plasma glucose, body weight over time between patients with schizophrenia who took olanzapine and other SGAs. The significance level was set at 0.05 (two-sided).
Ethical considerations
This study was conducted with the approval of the affiliated brain hospital of Guangzhou Medical University ethics committee (Approval No. 2014-047).
Results
Patient characteristics
The mean (SD) age of the subjects was 35.6 (12.1) years old, and the mean (SD) duration of illness was 8.1(9.5) years. Demographic and clinical data showed no differences among the two group subjects, which suggested that they were homogeneous for age, gender, marital status, number of previous admissions, duration of illness, length of hospital stay and drug combination. The mean chlorpromazine equivalent dosage in olanzapine and other SGAs group was 599.3mg and 577.6mg daily, respectively, and were not statistically different (Table 1) .
Comparison of clinical measurement
At admission, with a mean (SD) total PANSS score of 91.6(15.5), the samples showed severe psychotic symptoms according to a recently published set of severity standards. [29] There were no significant differences between these two groups on the PANSS subscale score (w/o insight item), ITAQ, DAI or TESS scores.
The results of the treatment with olanzapine and other SGAs in the two groups of patients are shown in Table 2 . After inpatient treatment, the olanzapine group and other SGAs group exhibited similar levels of symptom improvement with mean (SD) reduction of 28.7(6.4) in PANSS total score. The repeated measurement analysis of variance for the scores of the PANSS subscales, G12 (insight item), ITAQ and DAI all showed a dramatic improvement over time, and ITAQ1, ITAQ2 and G12 item showed significant time bygroup interaction, indicating that greater improvement in insight in the olanzapine group than in the other SGAs group, but PANSS subscales or DAI showed no • 183 • differences by group and no significant time by-group interaction effects. According to TESS, the results of the repeated measurement analysis of variance showed that there was a significant deterioration over time in toxic symptoms, abnormal test and other domains including skin allergy, weight gain, weight reduction, anorexia, headache and tardive dyskinesia, and indicated significant time by-group interaction effects on abnormal tests and other domains ( Table 2 ).
Comparison of metabolic indices and body weight
No significant statistical differences were found in biochemical parameters and body weight at admission between the olanzapine and other SGAs groups. Table 3 showed that TC, TG, HDL, GLU, β-OHB and body weight in the two groups were increased at discharge, but TC, TG and body weight showed significant time by-group interaction effects indicating a more significant increase in the olanzapine group than the other SGAs group.
There were 21% (n=13) and 56.5% (n=35) of subjects in the olanzapine group ending up with TC and TG levels higher than 5.72 mmol/L and 1.71 mmol/L respectively, which were the upper limits for the normal range in China. The other SGAs group had 7.0% (n=6) and 39.5% (n=34) of the subjects with TC and TG levels beyond the upper limits.
Comparison of the antipsychotic medication
discontinuation rate Of the 148 subjects at baseline, 138 (58 in olanzapine group and 80 in other SGAs group) were successfully followed-up one-year after the discharge, and 10 subjects were missing: 6 due to the wrong telephone number, 4 due to refusal. The medication discontinuation rate was significantly different between the two groups with the olanzapine group less likely to stop their medication (22.4%, n=13 vs. 38.8%, n=31, X²=4.13, p=0.042).
Discussion
Main findings
The primary objective of this study was to explore if olanzapine could exhibit better benefits in insight and Table 2 medication discontinuation rate which may shed light on why patients on olanzapine stay on their medications longer. This prospective study naturally observed inpatients who were treated with olanzapine or other SGAs except clozapine in a large psychiatric hospital in China and found that in general symptom control as evaluated with PANSS total score and subscale scores, olanzapine and other SGAs were similarly effective, while in the recovery of insight evaluated with PANSS item of G12, ITAQ total and subscale scores, the olanzapine group showed better improvement.
Similarly olanzapine also showed a lower medication discontinuation rate in the year after discharge. Although olanzapine has been found to be associated with a significantly longer treatment period and lower rates of discontinuation than other SGAs [3, [6] [7] [8] , a more in-depth explanation of this phenomenon has not been provided in previous research. The superiority of one antipsychotic over another is the topic of much discussion, but some prescription guidelines strongly suggested the early use of olanzapine. [29] Although some clinical trials showed more advantages in symptom reduction for olanzapine versus other SGAs, [30, 31] more studies did not find significant differences. [4, 6, 9] Our study first reported that olanzapine-treated patients showed a better improvement in ITAQ and G12 of PANSS compared to other SGAs-treated patients during inpatient treatment. Previous studies have shown that insight was highly correlated with treatment compliance [18] [19] [20] [21] which in turn was closely related with drug discontinuation. [20, 22] Thus, our data suggested that it was the advantageous effect of olanzapine in the improvement of insight that might contribute to the longer treatment time and lower rates of discontinuation.
Currently few studies have evaluated the effects on level of insight among different antipsychotics. One study with 55 subjects reported that SGAs, including olanzapine, aripiprazole and ziprasidone had the same efficacy in the recovery of insight for patients with schizophrenia in the 6 month follow up. [32] This is an outpatient follow up different from out study regiment which measured the acute changes of insight during inpatient stay with a comparatively larger sample. Another fact is that level of insight in patients in China with acute schizophrenia was found to be more severe than in patients in the US. [33] Although the reason for this is unknown, this comparatively lower level of insight at baseline potentially gives patients more potential to exhibit better improvement, which may not exist in some other studies.
It is not completely clear how the SGAs could affect insight in schizophrenia. Some research indicated that improvement of insight with SGAs could be, at least partially, due to the psychopathological improvement rather than a specific effect of these drugs on insight itself, [32] because there was a relatively strong correlation between insight and the severity of psychopathology which was found during the acute phase of the disease. [34] However, the fact that olanzapine and other SGAs showed a similar efficacy on all domains of symptoms suggests a possible independence between the two domains. Therefore other mechanisms of action of olanzapine may be involved in the observed insight improvement, likely involving specific brain regions related to insight, which sustained the hypothesis that insight could be considered a specific psychopathological dimension of schizophrenia, which was not entirely associated with symptoms. [35] 
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On the other hand, both acute and chronic use of olanzapine has been associated with multiple metabolic side effects especially weight gain [36] and hyperlipidemia. [37] In our study, after an average of nine weeks inpatient treatment, patients on olanzapine were found to have significantly higher weight gain than other SGAs. And for the elevations of plasma, total cholesterol (TC) and total triglycerides (TG) levels, as much as 21% of olanzapine-treated subjects displayed hyperlipidemia with total TC and/or TG levels beyond the upper limits of normal ranges, and 7.0% for patients on other SGAs. Our results suggest that even with short term use of olanzapine, the weight and plasma lipids levels need to be closely monitored.
Limitations
The results should be viewed with caution due to a couple of limitations. This study was carried out in an inpatient setting in China where patients often display severe psychosis and low levels of insight at admission. Therefore, these results are not universal to all patients with schizophrenia. Second, due to the nature of observational study, the lack of random assignment and some bias factors such as treating physicians' individual prescribing preference, drug prices, and treatment history, clinicians choice between olanzapine or other SGAs may have been impacted. Third, lack of the waistline, hips, body mass index data may constrain comparison with other studies.
Implications
Despite the above-mentioned limitations, our study first showed that olanzapine may provide better benefits in insight and a lower medication discontinuation rate in the one year after discharge in patients with schizophrenia. This may be one of the main reasons why patients on olanzapine stayed on their medications longer, even with more metabolic side effects. Future studies are warranted to further evaluate the differences in insight among different antipsychotics under different clinical settings.
